Relative susceptibilities of C57BL/6, (C57BL/6 x C3H/He)F1, and C3H/He mice to acute toxicity and carcinogenicity of nickel subsulfide.
The aim of this study was to compare susceptibility of mice of different strains to the toxicity and carcinogenicity of nickel subsulfide (Ni3S2), a water insoluble compound suspected to damage cells through oxidative mechanisms. Groups of 30 male mice of each strain, C57BL/6 (C57BL), (C57BL x C3H/He)F1 (B6C3F1), and C3H/He (C3H), were injected with single doses of 0.5-10 mg of Ni3S2/site into the thigh muscle and observed for up to 78 weeks. The highest Ni3S2 dose was lethal within 1 week to C57BL (93%) > B6C3F1 (80%) > C3H (53%) mice. The most susceptible C57BL mice also had the most severe necrotic/inflammatory kidney damage, compared with that in the other mice. The final incidence of local sarcomas at the 5 mg Ni3S2 dose was: C3H (97%) > B6C3F1 (76%) > C57BL (40% of mice at risk, i.e. those surviving at least 25 week; P < 0.05 or better as compared to the incidence in C3H mice). The relatively highest acute toxicity of Ni3S2 in C57BL mice observed in the present study, concurred with the weakest antioxidant response to systemic water-soluble nickel(II), resulting in reduction in glutathione (GSH) level and increased lipid peroxidation (LPO) in their kidneys and livers, two main targets of acute nickel toxicity, reported by us previously (Toxicol. Lett. 1991, 57, 269; ibid. 1991, 58, 121). Ni3S2 deposited in the muscle, therefore, constitutes a source of soluble nickel that can reach and damage distant organs. THe strongest tumor response in C3H mice relative to other strains did, in turn, concur with the lowest base levels of GSH and highest LPO in their muscle, the target for Ni3S2 carcinogenesis. Thus, the acute toxicity and carcinogenicity of Ni3S2 and Ni3S2-derived soluble nickel(II) in mice seem to depend, at least in part, on antioxidant capacity of target organs, which varies among different strains.